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During  the  past  40  years  a total  of  approximately  222,000  acres 
have  been  planted  to  forest  trees  throughout  Pennsylvania.  More  than 
one-half,  or  130,000  acres  of  this  total,  was  planted  during  the  11 
year  period  1928-1940.  Plantations  classed  as  successful  covered 

170.000  acres  in  1939,  or  about  76  percent  of  the  total  area  planted. 

At  the  present  rate  of  nursery  production  and  planting  (an  average  of 

11.000  acres  per  year),  it  v/ill  take  136  years  to  plant  up  the  1,500,000 
acres  of  idle  land  estimated  to  be  suited  to  reforestation,^ 

The  present  and  possible  future  planting  program  is  large; 
therefore  important  benefits  from  advances  in  technique  which  mil 
insure  greater  field  survival  and  better  choice  of  tree  species  for 
given  sites  are  to  be  anticipated. 

Past  reforestation  efforts  in  northwestern  Pennsylvania  have, 
in  turn,  featured  the  use  of  v;hite  pine,  Scotch  pine,  and  red  pine. 
Norv^ay  spruce  has  been  in  general  favor  over  the  last  four  decades, 
but  has  occupied  a secondary  place  in  the  program.  Other  native  and 
introduced  spruces,  pines,  larches,  hemlock,  and  the  hardwoods  have 
fluctuated  in  popularity  but  have  been  planted  in  minor  numbers. 

At  the  present  time  there  is  a need  for  a general  revieY^r  of 
the  o^uestion  of  Tfhat  species  to  plant  and  vAere  they  should  be  planted. 
Does  a detailed  examination  of  past  red  pine  plantations  reveal  any 
weakness  in  this  species  likely  to  place  it  in  a "doubtful"  or  hazard- 
ous class,  along  vith  white  pine  and  Scotch  pine?  Can  a greater  use 
be  successfully  made  of  the  various  native  hardwoods?  VJhich  of  the 
commonly  planted  tree  species  is  relatively  more  successful  in  pro- 
ducing well-formed  trees  of  good  height  and  diameter  groy\rth  in  older 
plantations? 

To  answer  some  of  the  above  questions,  an  examination  was  made 
of  73  older  plantations,  limited  for  the  sake  of  uniformity  to  those  ' 
made  on  old  fields,  pastures,  or  other  cleared  lands.  This  survey 

1/  Meek,  C.  R.  1932.  The  idle  land  problem  in  Pennsylvania.  Service 
Letter,  Penna.  Dept.  Forests  and  Waters.  Series  3,  No.  482. 


In  cooperation  Yfith  the  University  of  Pennsylvania. 


was  made  in  1939  by  the  Station  in  cooperation  with  the  Pennsylvania 
Deoartment  of  Forests  and  Waters.  These  plantations  represent  the 
more  successful  early  plantings  made  in  both  the  "Northwestern 
Glaciated"  and  the  "High  Plateaus"  sections  of  the  northern  Allegheny 
Plateau  at  elevations  of  1,000  feet  or  more.  With  a few  exceptions 
they  were  20  years  or  more  in  total  age  from  seed.  Many  were  on 
private  land  in  farm  ovmership  though  some  had  been  made  on  abandoned 
fields  in  the  State  Forest,  and  practically  all  had  shovm  good  initial 
survival  and  were  fairly  well  stocked  at  the  present  time. 

Preliminary  selection  of  plantations  to  be  visited  was  made 
from  records  of  nursery  stock  shipments  made  prior  to  1920,  on  file 
at  the  District  Forester's  offices.  The  attempt  vias  made  to  secure 
a representative  cross-section  of  the  territory  covered^  for  as  wide 
a variety  of  species  as  possible , In  approximauely  one  out  of  three 
shipments  traced  in  the  field  no  further  records  were  available  due 
to  subsequent  failure  of  the  stock  to  survive  after  p] anting. 2/  The 
73  plantations  were  located  and  field  measurements  secured  with  the 
aid  of  personnel  made  available  by  the  District  Foresters  of  the 
Susquehannock , Kittanning,  and  Cornplanter  Districts,-^/  Detailed 
records  of  the  location,  elevation,  age,  origina]  spacing,  survival, 
vigor,  soil  and  litter  conditions,  and  tree  measurements  by  species 
■were  kept  for  each  plantation.  A partial  snmmayy  of  these  data  is 
given  in  the  attached  table. 


Results  of  Study 

The  results  of  this  study  show  that  red  pine  generally  had 
the  best  survival,  v/as  the  best  formed  species,  and  grevir  best  in 
diameter,  when  compared  vmth  each  other  species.V  It  vras,  hov/ev'er, 
surpassed  by  jack  pine,  European  and  Japanese  larch,  in  average 


2/  Various  causes  of  failure  were  found.-  grazing  by  cattle,  exces- 
sive weevil  damage,  brush  competition,  fire,  theft,  and  improper 
planting.  In  general,  it  was  almost  impossible  to  obtain  complete 
information  as  to  origin  of  seed,  nursery  from  vfhich  shipped,  age- 
class  of  stock,  method  of  planting,  or  site  and  weather  conditions 
at  the  time  of  planting,  though  efforts  to  talk  vd.th  the  original 
owners  and  planters  v/ere  made , 

3/  The  Y\rriter  vulshes  to  express  his  appreciation  to  Messrs.  Paul  Duck, 
Chester  Lilly  and  R.  A.  McKie  of  the  above  Districts  for  their 
assistance  in  the  field,  and  to  their  respective  District  Foresters 
for  their  cooperation  in  making  such  assistance  possible. 

4/  Previous  surveys  of  young  plantations  on  Allegheny  National  Forest 
by  the  Station  have  already  shovai  red  pine  to  be  the  most  success- 
ful in  survival  on  all  except  the  wet  sites. 
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figo  1 G-rov/th  and  Form  of  Major  Planting  Species 


annual  height  grovfth  (Figure  l).  The  superior  form  of  red  pine  vias 
evident  in  all  plantations  measured  and  was  observed  in  many  others 
inspected  throughout  the  entire  area  of  no rthvre stern  Pennsylvania » 

Since  these  are  picked  plantations  in  v^rhich  certain  species 
have  survived  successfully,  or  vri.th  fair  success,  for  a number  of 
years,  it  is  best  to  discount  the  figures  of  estimated  present 
survival,  in  evaluating  the  relative  performance  of  each.  In  these 
older  successful  plantations  the  quality  and  gro’ivbh  rate  of  the 
individual  stems  sampled  seems  to  be  a better  measure  of  the  capac- 
ity of  the  given  species  to  produce  useful  products  and  to  reach 
maturity.^/  A relative  performance  index  based  on  these  qualities 
was  computed  for  each  species  and  is  shown  graphically  in  Figure  2 
for  the  eight  species  most  commonly  planted.  The  indexes  are  com- 
puted separately  for  all  plots  and  for  a representative  group  of 
plots  on  well-drained  sites  in  vj-hich  a single  species  was  planted 
or  in  which  a mixture  was  dominated  by  a single  species.  The  basis 
for  this  theoretical  rank  of  lovr  to  high  makes  use  of  three  criteria, 
(l)  form,  (2)  height  growth,  and  (3)  diameter  growth,  each  of  which 
has  been  given  equal  weight.  The  superiority  of  red  pine  and  Japan- 
ese larch  is  indicated  in  both  graphs.  Jack  pine  and  European  larch 
follow,  though  interchanging  positions  in  the  two  graphs.  Pitch 
pine  dropped  to  seventh  place  in  the  selected  group  of  plots  due  to 
the  elimination  of  stands  on  better  than  average  sites. 

Before  a final  choice  of  species  to  be  planted  is  made,  the 
indications  obtained  from  Figu.res  1 and  2 must  be  supplemented  by 
information  on  the  size  of  stock  required  for  early  survival,  site 
and  competitive  conditions  in  the  area  to  be  planted,  and  the  rela- 
tive susceptibility  of  the  young  growth  stages  to  climatic  and 
biotic  damage.  While  Japanese  larch  ranks  vri.th  red  pine  in  grovfth 
and  form,  it  is,  like  European  larch,  readily  damaged  by  frost  and 
much  less  successful  from  the  standpoint  of  early  survival.  Norway 
spruce  makes  a relatively  poor  showing  in  Figure  2 due  to  the  fact 
that  most  of  the  plantations  sampled  vfere  mixtures  in  vfhich  it  vfas 
seriously  crowded.  Even  white  pine  and  Scotch  pine  are  more  nearly 
the  equal  of  the  other  conifers  if  stems  of  medium  as  well  as  good 
form  are  included.  Damage  to  the  form  of  white  pine  caused  by 
repeated  weeviling  can  be  greatly  reduced  by  means  of  close  spacing 
and  mixed  planting.  Present  day  vfhite  pine  plantings  in  northwestern 
Pennsylvania  have,  hovfever,  all  too  often  been  unsuccessful  due  to 
competition  with  more  rapidly  grov;ing  associates  in  mixed  plantations 
and  to  hardwood  and  brush  competition  on  old  burns.  Browsing  by  deer 
and  rabbits  and  injury  by  domestic  stock,  in  addition  to  severe 
weevil  damage,  frequently  result  in  poor  survival  and  inferior  form 
of  the  surviving  trees.  Protection  from  the  "white  pine  blister  rust 
is  also  essential. 

5/  Morey,  1935,  has  devised  a so-called  "Success  Index"  for  young 
forest  plantations,  under  I5  j/'ears  of  age,  in  vfhich  total  age, 
total  height,  and  percent  survival  are  used  as  criteria  of 
success,  but  this  is  not  aoolicable  to  older  plantations.  Tech- 
nical Note  No.  16,  Northeastern  Forest  Exoeriment  Station, 
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Only  a few  plantations  of  rarely  planted  species  such  as 
Japanese  red  and  black  pine,  northern  white-cedar,  and  various 
native  hardwood  species  vrere  found.  These  are  listed  in  the  partial 
summary  of  plot  data  in  the  attached  table  and  vrill  be  given  but 
brief  mention.  With  one  exception,  shovm  in  Figure  4,  the  Japanese 
pines  were  of  poor  form  and  cannot  be  recommended  for  field  planting 
except  on  an  experimental  basis,  until  more  is  knovm  as  to  seed 
sources  adapted  to  American  conditions.  Northern  vfhite-cedar  (Arbor 
vitae)  vras  a failure  in  the  one  plantation  encountered. 


Success  of  Hardwood  Species 

One  plantation  each  of  sugar  maple,  yellow  poplar,  red  oak, 
black  locust,  black  vralnut,  and  two  of  white  ash  were  located.  Few 
of  these  vrere  successful  in  terms  of  good  form,  though  the  grov'rth 
rate  of  black  walnut  compares  favorably  mth  that  of  the  conifers. 
Yellow  poplar  mixed  v^rith  European  larch  on  a very  favorable  site  has 
held  its  own  and  is  nov^  in  excellent  condition  as  to  spacing  and 
thriftiness.  Soil  building  processes  are  very  active  in  this  planta 
tion.  The  black  locust  on  the  Fox  Estate  near  Foxburg,  Pennsylvania 
was  planted  in  1360  and  developed  into  a thrifty  stand,  yielding 
occasional  timbers  for  a nearby  oil  lease,  but  is  now  an  open 
decadent  stand  (Figure  5)  subject  to  borer  attack, 

VIhite  ash  has  been  rather  vfidely  planted  for  several  decades, 
but  failures  greatly  outnumber  the  successful  plantations.  Plot  72 
demonstrates  the  possibility  of  establishing  'vThite  ash  in  mixture 
vdth  conifers  on  relatively  frost -free  sites.  On  Allegheny  National 
Forest  past  experience  has  shovm  that  v/hite  ash  cannot  be  used  suc- 
cessfully on  exposed  sites  vihere  conifers  thrive.  Red  oak  is  less 
damaged  by  frost  and  grows  vrell  as  shovm  by  Plot  59. 


Soil  Conditions  in  Plantations 


Conifers  planted  on  cleared  ground  for  a number  of  years  had 
developed  distinct  needle  litter  and  humus  profiles,  in  some  cases 
tending  toward  an  earthworm  mull  on  the  better  sites.  All  except  a 
few  plots  vmre  on  well-drained  soils  varying  in  texture  from  clay 
loams  and  silt  loams  to  fine  sandy  or  gravelly  loams  and  stony  loams 
A colorometric  test  of  pH  v/as  made  for  the  upper  mineral  soil  at 
depths  of  6 to  8 inches  for  various  tree  species  planted,  It  is 
evident  that  the  conifers  are  tolerant  of  a rather  wide  range  of  pH 
values  as  shoivn  by  Figure  3.  Soil  acidities  generally  center  around 
pH  5.0  for  all  species.  Averages  were  obtained  by  converting  pH 
values  to  specific  acidity  as  outlined  by  V/herry,  1922.6/ 

Wherry,  E.  T.  1922.  Soil  acidity  and  a field  method  for  its 
measurement.  Ecology  1:160-173. 
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Fig.  3.  The  pH  Reaction  of  Soils  in  Plantations 
Average  pH  is  indicated  thus*™* 


Mixed  Versus  Pure  Plantations 


During  the  course  of  this  survey  certain  observations  on 
species  development  in  rov^r  mixtures  and  in  small  pure  blocks  indicate 
the  latter  to  be  preferable  as  a planting  method.  Due  to  differences 
in  growth  rate  of  various  species  and  the  fact  that  a given  site  is 
seldom  equally  favorable  to  tvfo  or  more  species  it  is  inevitable 
that,  as  the  crovms  close,  one  species  v^ill  dominate  the  other  if 
they  are  planted  in  alternate  rows  or  other  stemwise  mixtures.  The 
alternate  suppressed  rows,  which  as  a rule  drop  out  fairly  early, 
leave  an  undesirable  oblong  spacing  of  the  dominants  and  add  nothing 
in  the  way  of  marketable  thinnings.  Block  mixtures  would  avoid  this 
extra  cost  of  planting  and  loss  of  planting  material  and,  at  the  same 
time,  if  kept  to  a reasonably  small  size  will  avoid  the  hazards  of 
large  pure  plantations. 


Conclusions 


It  is  evident  that,  on  the  old  field  and  other  cleared  sites 
studied,  the  conifers  as  a class  are  much  more  successful  in  producing 
desirable  forest  plantations  than  the  hardwoods.  Red  pine  has  made  an 
excellent  record  in  these  older  plantations  and  is  to  be  recommended 
above  other  commonly  planted  species  for  use  on  open  upland  sites  in 
no rth?/e stern  Pennsylvania.  On  frost  free  sites  the  larches  offer 
promise  of  rapid  and  successful  development.  T\to  hard  pines,  jack  and 
pitch  pine,  grow  on  both  fertile  and  depleted  agricultural  soils  and 
can  be  used  with  reasonable  assurance  of  success,  Norway  spruce,  despite 
its  slow  initial  groT/rth  as  compared  to  the  pines,  is  a desirable  planting 
species  judging  from  the  high  survival,  good  vigor,  and  excellent  form  of 
urees  sampled  in  older  plantations  of  northwestern  Pennsylvania. 

Until  more  successful  planting  techniques  are  devised  and  seed- 
lings of  knovm  seed  sources  capable  of  quality  growth  under  given  cli- 
matic conditions  are  available,  it  will  probably  be  best  to  confine  the 
planting  of  Scotch  pine,  and  the  various  hardvrood  species  studied,  to 
small  areas  on  an  experimental  basis. 

Mhite  pine  was  formerly  the  most  valuable  conifer  in  this  part 
of  the  State  and  grew  well  when  natural  reproduction  got  a start  after 
catastrophes  in  the  virgin  forest.  The  present  study  shoY^s  it  to  be 
inferior  to  other  species  in  groTrt.h  and  form  when  planted  on  old  field 
sites.  Continued  experimentation  is  necessary  to  determine  how  best  to 
protect  white  pine  from  weevil  and  to  secure  successful  natural  pruning, 
while  at  the  same  time  maintaining  growth  rates  sufficiently  to  prevent 
suppression  by  associates.  Though  vj’hite  pine  cannot  be  recommended  for 
large  scale  planting,  either  on  abandoned  fields  or  old  burns,  on  the 
shelving  made  by  these  older  plantations,  it  is  a species  well  vrorth 
continued  efforts  to  devise  successful  means  for  propagation  and  develop- 
ment in  both  plantations  and  natural  old  field  stands. 
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uo 

Scotch  pine 

Coudersport 

Potter 

2260 

27 

32 

Scotch  pine 

Bruin 

Butler 

l400 

26 

.B 

45 

Scotch  pine 

Coudersport 

Potter 

1800 

24 

23 

53 

Scotch  pine 
Scotch  pine 

Girard 

Coudersport 

Srle 

Potter 

937 

1720 

U 

mp. 

29 

Scotch  pine 

Hartstown 

Crawford 

1152 

23 

2 

Scotch  pine 

Franklin 

Venango 

1300 

12  to  17 

bhwta. 

36 

Soetoh  pine 

Foxburg 

Clarion 

1150 

22 

ed 

6 

Scotch  pine 

Polk 

Venango 

1100 

18 

L str 

70 

Scotch  pine 

Elttannlag 

Armstrong 

1100 

16 

are 

1* 

Scotch  pine 

Polk 

Venango 

1400 

15 

50 

White  pine 

Odin 

Potter 

2000 

31 

nie 

5 

White  pine 

Foxburg 

Clarion 

1150 

29 

soil 

39 

White  pine 

Coudersport 

Potter 

22k> 

25 

lev. 

47 

White  pine 

Coudersport 

Potter 

1800 

B 

63 

White  pine 

Foxburg 

Clarion 

1300 

24 

t.B 

52 

White  pine 

Coudersport 

Potter 

1720 

24 

21 

White  pine 

Girard 

Brie 

957 

23 

1 

White  pine 

Franklin 

Venango 

1300 

18  to  22 

27 

White  pine 

Hartstown 

Crawford 

1152 

23 

73 

White  pine 

Coudersport 

Potter 

1700 

23 

16 

White  pine 

Oooperstown 

Venango 

1424 

22 

dev. 

37 

White  pine 

Foxburg 

Clarion 

1150 

23 

dev. 

13 

White  pine 

Polk 

Venango 

1150 

19 

43 

Pitch  pine  ^ 

Coudersport 

Potter 

1800 

24 

25 

Pitch  pine 

Girard 

Srle 

937 

23 

11 

63 

Pitch  pine 

Elttannlng 

Armstrong 

1140 

21 

14 

Pitch  pine 

Polk 

Venango 

1160 

19 

.B 

69 

Jack  pine 

Kittanning 

Armstrong  1100 

25 

62 

Jack  pine 

Cloe 

Jefferson  1260 

22 

20 

Jack  pine 

Townvllle 

Crawford 

1442 

22 

prod* 

15 

Jap. black  pine 

Polk 

Venango 

1390 

18 

.V 

4S 

Sorvay  spruce 

Burning  Well 

McKehn 

1750 

33 

49 

loTway  eproce 

Burning  Well 

UcXehn 

1620 

33 

61 

Bezvay  - epmc  e 

Coudersport 

Potter 

1720 

25 

uet* 

66 

Worwsy  spruce 

Klttannlng 

Araetrong  Il40 

25 

B* 

4i 

Norway  spruce 

Coudersport 

Potter 

2260 

25 

ed 

65 

Norway  opruee 

Foxburg 

Clarion 

1300 

25 

. B 

46 

Norway  spruce 

Coudersport 

Potter 

1800 

25 

truct 

54 

Norway  spruce 

Coudersport 

Potter 

1700 

23 

* 

23 

Norway  spruce 

Hartstown 

Crawford 

1152 

22 

22 

Norway  epruce 

Girard 

Srle 

937 

23 

ruct* 

18 

Norway  spruco 

Townvllle 

Crawford 

1442 

22 

BC 

11 

Norway  spruco 

Beaver 

Beaver 

1100 

23 

ruet* 

7 

Norway  spruce 

Polk 

Vemango 

1100 

18 

met* 

33 

furopean  larch 

7oxb\irg 

Clarion 

1150 

31 

60 

Boropoan  larch 
Soropoan  larch 
Boropoan  larch 

Coudersport 

Knox 

Foxburg 

Potter 

Clarion 

Clarion 

1120 

1320 

1300 

25 

B 

42 

Buropean  larch 

Coudereport 

Potter 

2260 

24 

9; 

44 

Boropoan  larch 

Coudersport 

Potter 

1800 

24 

56 

Boropoan  larch 

Coudersport 

Potter 

1720 

23 

19 

Boropoan  larch 

Townvllle 

Crawford 

1442 

22 

rod* 

8 

Boropoan  larch 

Polk 

Venango 

1200 

18 

31 

Boropoan  larch 

Tatesboro 

Armstrong  12^0 

26 

m 

9 

Japanese  larch 

ReynoldsTllle 

Jefferson  1629 

24 

thwa* 

55 

Japanese  larch 

Coudersport 

Potter 

1720 

ty 

P* 

Ion 

67 

Japanese  larch 

Klttannlng 

Armstrong  Il40 

16 

30 

Arbor  Vitae 

Hartstown 

Crawford 

1152 

22 

!7) 

57 

Sugar  maple 

Coudersport 

Potter 

1750 

42 

34 

Yellow  poplar 

Foxburg 

Clari on 

1150 

30 

72 

White  ash 

Coudersport 

Potter 

1700 

24 

58 

White  ash 

Coudersport 

Potter 

1700 

22 

59 

Bed  oak 

Coudersport 

Potter 

1700 

16 

35 

Black  locust 

Foxburg 

Clarion 

1150 

80 

dllum 

ion 

10 

Black  waliut 

Roynoldsvllle 

Jefferson  173^ 

31 

iUEtunue  derelopment  barely  noticeable. 
lUTormerly  in  p&eture. 
iUSllt  and  shale  base  soil. 

HoDeep  fertile  eoil;Ioose  sull  etruoture. 

U-Deteriorated  site. 

U-Sridence  of  stagnation  noted. 

bUTallures  replaced  currently. Ll^t  oreretory  of  oak. 
Orowth  rate  based  on  whorl  oouot  and  bei^t. 

It- Approx, 20^i  WP;good  agrl.eoll.forBerly  cultivated. 
P-Pruned  to  8*-9'  about  1937»oid  pasture. 

P-Unpruned.  Formerly  eultlrated. 

P-Abandoned  fara; depleted  fertility. 

P-Soil  compact  prior  to  plowing  and  planting.  Soso 
surface  washing-exposed  roots* 

P- Thinning  needed* 

tUConsid*weTll  and  enow  damage 

It-HeaTlly  weeviled;pruning*  thinning  needed* 

U-Beavlly  weeTlled;old  field  planting: subsoil  ell^tly 
mottled* 

U-l  WP  to  9 SP^approzioately.  Ll^t  weevlllng. 

U-7ertlle  agricultural  eoil 

U-Lt*  oak  oTerstorytreinforcoBeat  plantings  currently* 
Orowth  rate  based  on  whorl  count  and  hei^t* 

U-Aeld  (pH  4*0)  litter, roosting  bird  Injury* 
lURow-by-row  mix,  EL*Wp,WA,l}S.Heavy  weevil* 

P-Heavily  weeviled. 

)f-l  WP  to  9 3P  approximately* 

U-Oood  decomp  of  lltter;formerly  pastured* 

U-Good  decomp  of  litter;formerly  eultivated*pastured« 
bU Fertile  agricultural  soil 

P-7ormerly  eultivated;good  deconip;clayey  eubsoll* 

P-Bsther  poor  under-drainage* 

P-Phirly  rapid  decompositioo.Pormerly  cultivated* 
P-Wlndbreak  planting;  stand  oondltions  absent* 
bUTormerly  In  pasture* 

P-Deeosp*  fairly  rapid*  Formerly  grased* 

p.Planted  on  eld  log-landing* 

P^Foraerly  pastured* 

lUfiuiiae  pH  6*0;  spruce  aphid  Injury* 

P-Formerly  cultivated. 

U-Formerly  cultivated. 
lUUnder-dralnage  fair. 
lUFormerly  oultivated;part  orchard* 

U-Deterlorated  site* 

U-Severe  competition  from  alternate  opeelOBe 

U-Oood  agricultural  soil* 

ii-llany  HS  shaded  out  by  ether  eonlfere* 

P-Steep  south  east  elope*fonBerly  grased* 

P-Crowne  closed; domlnenee  well  expressed* 

M-Underetocked,  mixed  SL  and  yellow  poplar. 

U-Bando]»-row  mixture,  on  steep  south  elope* 
tUBL  scattered  among  poor  TP. 

P-Sll^tly  mottled  subsoil* 

U-Only  a few  seattered  SL  have  surrlvod  eoapetltloni 
dOBdnated  by  VPlc  the  alternate  z^e* 
lULow  Initial  survival; excellent  subsequent  growth* 
U-Altemate  rowe  of  RP,  WP,  WA  and  NS. 

U-Survlval  limited  to  edges  of  mixed  plantation* 

P-Narrow  strip, supproseod  by  adjoining  SP, 

Hard  compact  subsoil*  Foiverly  grated* 

P-Formerly  cultlvated,grased*  ^ther  open  stand* 

P-Low  initial  survival  (probably  frost); severe  glaze 
daisage  (Har**39)rvnlnJurod  trees  BMklag  good  growth* 
lUPlanted  in  plowed  counter-wise  forrema* 

P-Foraerly  cultivated*  Baeal  crook  prevalent. 

U-Fallure  due  to  coapotltlon  of  other  eonlfere* 

P-Stand  not  yet  closed* 

U-Understocked  mixed  standi  SL  and  ysllov  poplar* 

lUWP  in  admixture*  Closed  stand* 

- Border  row;  stand  conditions  absent* 

- Local  seed  In  a border  row; stand  conditions  absent* 

P-Hany  thrifty  Indlrldnals,  but  stand  as  a whole  Is  under- 
stocked,  poor*  Occasional  cutting  for  oil  rigging* 

Borer  injury* 

P-Small  remnant  group;  heavy  nut  crops* 


^Dominant,  codominant  and  open  grown  trees  only* 


•ch  SL;  Norway  spruce  NS;  Japanese  larch  JX;  northern  red 


PABTIAL  STOMAaT  0> 


Town  County 


B«d  plae 

Bod  ploe 
Bod  pino 
Bod  plno 
Bod  pine 
Bod  plno 

Bod  plno 


IfO  Scotch  plno 

tg  Scotch  plno 

4^  Scotch  plno 

23  Scotch  plno 

33  Scotch  pine 

29  Scotch  plno 

2 Seoteh  plno 


Scotch  plno 
Scotch  pine 
Scotch  pine 
Scotch  pine 


30  fhlto  plno 


fhlto  plno 
fhlto  plno 
fhlto  plno 
fhlto  plno 

fhlto  pine 
fhlto  ploe 
fhlto  plno 

fhlto  plno 
fhlto  pine 
fhlto  plno 
fhlto  pine 
fhlto  pine 

Pitch  plno 
Pitch  plno 
Pitch  ploe 
Pitch  plno 

Jack  plno 
Jack  plno 
Jack  plno 


(3) 

Auotin, 

Coudoroport 

Slrsrd 

Hartotown 

TowotIIIo 

PoLk 

Polk 

Coudoroport 

Bruin 

Condoroport 

Oirard 

Coudoroport 

Hartotown 

franklin 

fozhurg 

Polk 

Slttannlns 

Polk 

Odin 

fezhorg 

Coudoroport 

Coudoroport 

foxburg 

Coudoroport 

Oirard 

franklin 

Hartotown 

Coudoroport 

OooporotowD 

fozhurg 

Polk 

Coudoroport 

Oirard 

Klttannlng 

Polk 

Klttannlng 

CI0O 

fOWBTlllO 


dor. 

▲hOTO 

Soa 

lOTOl 

(ft.) 


Seed 

(yoaro) 


Original 

Spacing 

(ft.) 


lot. 
Pros. 
Sur- 
▼ItbI  % 


15  Jap. black  plno  Polk 


lorway  opruco 
loTway  opruco 
Bo  nay  opruco 


66 

Borway  epraee 

Klttannlng 

41 

Borway  cpruce 

Coudoroport 

65 

lorway  cpruce 

foxburg 

46 

Borway  cpruce 

Coudereport 

54 

lorway  cpruce - 

Condor eport 

28 

Borway  sprace 

Hartotown 

22 

Borway  spruce 

Oirard 

18 

Borway  cpruce 

lownrllle 

11 

Borway  cpruce 

Baarer 

7 

lorway  spruce 

Polk 

33 

leropaan  larch 

foxburg 

60 

luropean  larch 

Coudereport 

Jl 

Ihrepaan  larch 

Knox 

loropaan  larch 

foxburg 

42 

loropaaa  larch 

Coudereport 

44 

Inrepean  larch 

Coudereport 

56 

luropean  laxch 

Coudereport 

19 

luropean  larch 

Townrille 

8 

■oropean  larch 

Polk 

31 

luropean  larch 

Tateebore 

9 

Japanese  larch 

Beysoldcrille 

55 

Japanese  larch 

Coudereport 

67 

Japanese  larch 

Klttannlng 

30 

Arbor  Tltae 

Bartetown 

57 

Sugar  aaple 

Coudereport 

34 

Tallow  poplar 

foxburg 

72 

Vhlte  ash 

Coudereport 

58 

Vhlte  aah 

Coudereport 

59 

Bed  oak 

Coudereport 

35 

Black  locuat 

foxburg 

10 

Black  walant 

Beynoldsrllle 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

Potter 

1600 

7 X l4 

25 

90 

Potter 

1700 

22 

6x6 

25 

85 

Krle 

937 

23 

4x4 

10 

85 

Crawford 

1152 

22 

5*5 

20 

80 

Crawford 

1442 

22 

4x4 

20 

75 

Venango 

1150 

19 

6x6 

20 

98 

Venango 

l400 

i4 

6x6 

20 

90 

Potter 

2260 

27 

4 . Hi 

15 

60 

Butler 

1400 

26 

3*3 

20 

49 

Potter 

1800 

24 

4x4 

20 

60 

Erie 

937 

4x4 

12 

85 

Potter 

1720 

24 

5 * 5 

25 

80 

Crawford 

1152 

23 

5*5 

20 

80 

Venango 

1300 

12  to  17 

6x6 

20 

40 

Clarion 

1150 

22 

4x6 

22 

78 

Venango 

1100 

16 

6x6 

20 

87 

Ametrong  1100 

16 

5*5 

20 

84 

Venango 

1400 

15 

6x6 

20 

90 

Potter 

2000 

31 

4x4 

20 

90 

Clarion 

1150 

29 

4 1 5 

20 

62 

Potter 

2260 

25 

4 X 4i 

25 

80 

Potter 

1800 

4x4 

25 

80 

Clarion 

1300 

5*5 

20 

75 

Potter 

1720 

24 

5*5 

10 

80 

Krle 

937 

23 

4x4 

10 

85 

Venango 

1300 

16  to  22 

6x6 

20 

40 

Crawford 

1152 

23 

5*5 

10 

80 

Potter 

1700 

23 

5*5 

15 

75 

Venango 

1424 

22 

4x6 

25 

87 

Clarion 

1150 

23 

4x6 

16 

78 

Venango 

1150 

19 

6x6 

20 

58 

Potter 

1800 

24 

4x4 

25 

80 

Irle 

937 

23 

4x4 

10 

85 

Armstrong 

ll40 

21 

5*5 

20 

84 

Venango 

1160 

19 

6x6 

20 

86 

Armstrong  1100 

25 

5*5 

20 

74 

Jefferson  1260 

22 

23 

50 

Crawford 

1442 

22 

4x4 

20 

75 

Venango 

1390 

18 

6x6 

20 

92 

Vigor, 

Condi- 

tion 


Crown  Claee 

Tor. 

Height  (ft.) 

Ho.  Bo.  Mo.  Bo. 

Don.  Co-D  I.B.  Open 

Bo. 

Oood 

Bo. 

Bed. 

Bo. 

Poor 

Bax. 

Bln. 

At. 

All 

C.C. 

•Ar. 

(11)  (12)  (13)  (14)  (15)  (lb)  (i/J  (18)  (is)  (20) 

Burning  foil 
Burning  Veil 
Coudoroport 


UeXohn  17^ 

IfcKoba  1620 

Potter  1720 

Anotrong  IlUO 
Potter  2260 

Clarion 
Potter 
Potter 
Crawford  11^2 
Brio  937 

Crawford  1442 
BoaTor  IlOO 

Venango 


1300 

ISOO 

1700 


1100 


Clarion 

Potter 

Clarion 

Clarion 

Potter 

Potter 

Potter 


1150 

1720 

1320 

1300 

22€0 

1800 

1720 


Crawford  1442 
Venango  1200 

Araotrong  I23O 

JofforooD  162^ 

Fetter  1720 
Araotrong  ll40 

Crawford  II32 

Potter  1750 


1700 

1700 


6x6 

6x6 

5i*5i 

6x6 

4 X 4i 
5*5 
4x4 


6x6 

4x4 


4x4 

6x6 

6x6 

6x6 

5*5 

5*5 

5*5 

16  X 20 

6x6 

5*5 

(6) 


Potter 
curl  on 


1700 

1150 


bcellent  • 

Ixcelloot  « 
Xxcellent 
Good  • 

Oood  1 

bcellent  • 

bcellent  10 

fair 

Good  8 

Poor 

bcellent 

Poor 

Poor 

Good  • 

beellent  12 

7. Oood  6 

Good 

Oood  7 


Oood  6 

fair  - 

fsdr 
Poor 

Good  « 

bcellent 

Good 


fair 

bcellent 

fair 


7. Good 

fair 

Good 


7. Oood  8 
bcellent  10 
7. Oood  - 
7. Oood 

Oood  2 

fair  3 

Oood 

Good 

Oood 

beellen^  1 
Oood  5 

bcellent  10 


7. Oood 


7 


Good  3 

bceUent  11 
bcellent  7 
beellent 
fair 

Oood  3 

7. Oood  2 
Good  15 

7, Poor 

Oood  2 

Oood  wh. 
eurrlTlog 
bcellent  16 
bcellent 

failure  • 

7.0ood 

Oood  4 

fair 

Poor 

Oood 

Poor 


37.1  26.5 
28.9  25.6 
28.7  21.7 
38.0  26.9 

29.6  22.4 

16.6  11.1 


fair  to  Oood 


! 5?: 


48.0  14.9 

32.4  15.7 

37.0  25.0 
25.9  5.3 

32.1  22.5 

^.5  13.6 

28.4  16.7 
31.0  18.7 
28.3  18.2 
32.6  18.9 
31.8  i*.6 

33.4  18.9 

25.4  16.2 


.2  39.9 
2.6  34.9 
43.1  30.0 

53.0  ».6 

34.1  26.2 


37.2  26.2 

35.4  22.1 

40.6  23.9 

24.4  7.8 

18.4  13.0 

37.6  au7 

40.0  25.0 

32.1  22.4 

18.8  15.1- 

43.0  24.2 

54.0  35.0 

32.0  20.9 

25.8  8,4 

37.0  19.2 

92.0  ^6 

w.o  31.6 


Dew. 
froo 

Growth  At. 


D.  b.  h.  (in.) 


Annual 

Diaa. 

Growth 


I 40.0  29.1  35.3  36.2 


32.1 

27.3 

26.4 
32.0 

26.5 


32.1 

27.3 

26.4 

51-3 

26.5 


1.5  +15 

1.5  *15 


(24)  (25)  (26)  (27) 
9.3  6.0  7.9  9.0 


1:5 


4.0 

4.5 

3.3 


6.0 

5.6 


14.2  i4.2  1.0  -23 


7.0  3*6 

4.6  1.7 


5.4  5.‘ 


(30) 

Stony  loan 

OraToHy  loan 

fine  eardy  loaa 
Silty  clay  lean 
fine  candy  loan 
fine  candy  loan 


2.7  2.7  .19  -30  fine  candy  loam 


Stony  aandy  loam 
Orawelly  candy  l*. 
Stony  cllt  loan 
fine  candy  loaa 
0»Telly  loam 
31Uy  cley  Inag 
fine  loaa 


(31) 

7. Oood 

7. Oood 
Oood 
Oood 
7. Oood 
Oood 

Oood 


Beedle  Litter  (H) 

Bubuc  (B)  Partially 
Oeeoapoeed  litter  (f) 
Bruch  (B)  and 
Bcrbaceouc  Cower  (7) 
(abeent  except  ae  oeted) 


22.8 

26.0 

26.0 

Q Q 

-10 

7.5 

4.2 

5.8 

5.6 

.a 

♦ 5 

36.4 

37.2 

u 

440 

7.2 

3.6 

5.6 

.22 

♦10 

23.8 

24.1 

1.0 

0 

6.4 

2.7 

4.9 

4.9 

.20 

0 

24.4 

27.1 

27.1 

1.2 

420 

6.9 

3.5 

.23 

♦15 

18.5 

23.2 

23.2 

0,9 

-10 

6.6 

3.0 

4.6 

4.6 

.19 

- 5 

23.4 

26.8 

26.9 

1.2 

♦20 

5.1 

3.3 

4.2 

4.3 

.19 

- 5 

“ 

- 

0.7 

-30 

' 

“ 

- 

15.7 

23.7 

24.9 

i.l 

410 

5.5 

2.5 

4.0 

4-? 

.20 

0 

18.8 

23.1 

23.1 

1.3 

♦30 

5.4 

2.8 

4.4 

4.4 

.24 

+20 

18.0 

22.3 

22.3 

1.4 

440 

7.4 

3.0 

4.3 

.27 

+35 

12.9 

17.7 

18.8 

1.2 

420 

4.8 

1.6 

3.4 

3.7 

.25 

+50 

24.6 

31.4 

31.4 

1.0 

0 

8.2 

3.3 

6.2 

6.2 

.20 

*25 

13.5 

27.4 

30.1 

l.o 

0 

8.2 

1.4 

5.3 

6.2 

.21 

♦31 

22.6 

26.8 

26.6 

I.l 

♦10 

8.0 

3.7 

.21 

+31 

19.1 

23.6 

23.6 

1.0 

0 

6.0 

2.2 

4.0 

4.0 

.16 

0 

20.4 

23.8 

23.8 

1,0 

0 

8.6 

3.0 

5.1 

5.1 

.21 

+31 

15.0 

23.2 

23.2 

1.0 

0 

4.5 

2.3 

3.5 

3.5 

.15 

- 6 

26.0 
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fine  candy  lean  Oood 
OreTelly  cllt  loca  Oood 
• Clayey  cllt  loan  Oood 
fine  candy  loan  • Good 


Deep  cllt  loaa 

811^  olay  loaa 
Stony  candy  loaa 
Stony  cllt  loaa 
Silty  elay  loaa 

Irarelly  loaa 
rine  candy  loca 
fine  loaa 

Silty  clay  lean 
Orawally  lean 
fine  candy  loaa 
fine  aandy  loan 
fine  candy  loan 

Stony  cllt  loan 
fine  tandy  loan 
Silty  elay  loaa 
Grarelly  ■ loaa 

Clayey  cllt  loaa 
CUyey  silt  loaa 
fine  eandy  loaa 

Clay  loan 


fair 


36.2 

24.9 
29.5 

14.9 

26.9 

19.2 

lU 

22.1 

28.1 

23.3 


39.9 

27.6 

30.1 

14.9 

27.2 

19.1 

15:1 

22.4 

28.8 

23.3 


1.2  420 

C48  -20 

1.2  420 

0.6  -40 

1.1  +10 

0.8  -20 


1.0  0 

1.2  420 


10.2 

8.0 

6.0 

4.4 

U 

4.5 

4.8 

^:5 

4.1 


2.1  5.5  6.2 

2.2  4.6  5.4 

4.3  5.5  5.7 

2.0  1.7  1.7 

2.1  3.7  3.8 


2.1  3.3  y 

2.5  4.1  4.3 

1.5  2.8 


Silty  clay  loaa 
Stony  ellt  loaa  fair 

Stony  fine  loaa  7.0oi 

Silty  clay  loaa  Oood 

Stony  aandy  loaa  Oood 

Silty  elay  loaa  Oood 

Stony  cllt  loan 
Orarelly  loan 
Silty  Olay  loan 
fine  candy  loan 


Oood 
7.0ood 
Oood 
Oood 
7. Oood 


I^tlal  letter  lalleatec  whether  alxed  (U) 

(P)  planting. 


t;  ».  f.’ii 

t'  B.  !•  T. 


0-i*  B 


-.a  0-i*  H 

i*  *.  4"  f.  0^*  H 

3A*B.i"f.l«B,Occac.V4 
BC  and  SB  reprod. 
a"-3A*B:*low  decoap. 


m 


Oood 
7. Oood 
fair 
Oood 


7,0ood 

Oood 

Oood 

Oood 
7.  Good 
Oood 
Good 
Oood 

fair 

Oood 

fair 

fhir 

Oood 

Poor 

7.0ood 

Oood 

Oood 


3/4'B,carthwB  aull.lt.B 

».  f,  li«  H 

3/4'  B,3/4«  F.  i-  H 
^*8«i*f»i"H;aed.  decoap, 
Ll^t  loaf  11  tier,  earthwB. 
null. 

l*B;profllo  ui^ereloped 
3A*B;deconp.  ilow;«ull  ctr 
1 B;Bull.like  ctruoture 
t*”3/4*M;clow  deooop. 

3/4*N,  f;upper  profile 

nndercloped. 

l4*Bili*H;coHpact  cubcoll 
li*l, upper  profile  under. 

3/4'HtcarthwB.attlltlt.  B 
3/4*H, under. profile, It.B 

: 3/4*M,3A*f.l/4‘H 

' I'B;  leoce.deep  null 
' Dt.L.rearthra.  anil 

' li*  B,i"  f and  i*  H 
: i'l.  H,  no  7,  B 
' upper  profile  u«!er. 

' !■  B'uppcp  profile  under, 
i 3A*  H.i'f.  !•  B 

i 3/4*  Hjeartbwa  aull 
' «'B,^*f ,loo«e,deep  Bull 
' li*  B.l'  f,  i"  H 
' i'B.l*H,Bed.heaT7  7,H,B 

' li*  B,i«  T.  B 
1*  H,  decowp.  clow 
' B,  f.lt.bdwd.reprod. 


W 

H-Jtir— rty  cull.,CTm«ed.  3 ro..  Up  3j,3j  b.rt.ST  ro.i. 

B-Deterlormted  elte. 

4-Dcep  fertile  coll. 

h-^ee  itandtlujury  fron  rooetlng  blrdettraaoe  tS  4.0. 
a-Oceaclonal  BO,  BC  reproduction. 

k^out  1937;doBlnatec  Inter.planiad  fP 
B-fomerly  In  pacture. 

iUBu»ie  derelopaeat  barely  noticeable. 

It-foraerly  in  paeture. 
lt>Sllt  and  chale  bate  cell. 

*t-Deep  fertile  eoll;looee  null  etrueture. 

U-Deterlorcted  cite. 

U-Brldence  of  ctcgnatlon  noted. 

It-fallurec  replcoed  currently. Light  oreretory  of  oak. 

Growth  rate  bated  on  ehorl  eonat  and  height. 
B-Approx.2(^  VP:good  agri.eoll.fomerly  eultlmted 
P-Pruned  to  8 '-9'  about  1957.0ld  pacture. 

P-Unpruned.  fornerly  cultlrcted. 

P-Abandoned  fan;  depleted  fertility. 

P-Soll  eonpaot  prior  to  plowing  and  planting.  Son# 
■urfaoc  wachlng-expoced  rootc. 

P-Thlnnlng  needed. 

l^CoDelcl.wBrll  and  enow  danage 

M-Hoarlly  weeviled:pranlog.  thinning  needed. 

U-Bearlly  weeTlled;old  field  planting; cubcoll  cll^tly 
Bottled. 

M-l  fP  te  5 SP.approilBctely.  Light  weerlling, 

4*fertlle  agrlculturol  coll 

B-Lt,  oak  oreritorysrelnfereeaent  plantinge  currently. 

Orowth  rate  bated  on  whorl  count  hei^t. 

)l»Acld  (^  4.0)  litter, rooitlag  bird  Injury. 

B-Bow-by-row  mix.  IL,Vp,BA,B8.BeaTy  weorll. 

P-Bearlly  weerlled. 

E>1  VP  to  5 SP  cpproriantely. 

B-Oood  decoap  of  llttertfornerly  paetxared. 

lUOood  decoap  of  llttertfornerly  oultlrated.paetured. 
lUfertlle  agricultural  toll 

P-foraerly  eultlratedsgood  decoBp:eInyey  cubcoll. 
P.Bathcr  poor  uoder-dralnage. 

P-falrly  rcpld  decoapocltloD. fornerly  eultlrcted. 
P'Vlndbrcak  planting; ctand  oondltionc  abeent. 
E-fonaerly  In  pacture. 


5.0  i*B,  i«f,  i*B.7ery  lt,7  P-Decoap.  fairly  rapid,  foraerly  graced. 
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.24 
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2.9 

5-4 
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5.0 

32.0 

32.0 
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5.1 

5.1 

.13 
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Orarelly  loaa 

V.Oeod 
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47.0 

47.0 
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2.9 

5.5 

5.5 
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Silt  loaa 

fair 
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25.2 

25.2 
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♦11 

4.2 
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2.8 

2.8 

.12 

♦20 

Orarelly  loaa 

V.Oood 

4.8 

17.2 

17.2 

0,8 

-ll 

3.1 
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1.9 

1.9 

.09 

-10 

Orarelly  loaa 

V.Oood 

4.8 

28.9 

28.9 

1.8 

- 

7.3 

2.6 

4.9 

4.9 

.31 

- 

Orarelly  loaa 

V.Oood 

4.8 

74.5 

74.5 

0.9 

- 

19.9 

6.8 

12.8 

12.8 

.16 
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fine  candy  loaa 

fair 

5.0 

34.2 

34.2 

1.1 

- 

9.6 

7-8 

8.7 
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.28 
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Stony  (ehale)  la. 

Oood 

5.0 

S*B;  decoap. elow 
S'B;  3/4«  H;Bed.7,B 
t*B,i'r.li*B:Bull  ctiuet. 
Oraifl  tod,lt|ht  7;  no  B. 
^"B'profile  ondereloped 
1'B;bu11  otrueture;It.  B 
3/4*  B'eartbwB.Btoll  ctruct 
l”B,}/U*r;cloc  deeoapk 
l"B,  V*  f,  i*  B 
l*K,i*f;looct  nil  ctruet. 
4*B,i*f;lt.reprod.  BO  BC 
A*B,l^*B;Bnll-llke  ctruet. 
}".3/4*K:Ball-llke  otyuat. 

1>.  E;ll^t  7 

f*  Bf,  2*  a 

I*  B,  1*  B,  ll^t  B 
1*  B,  2*  H-  light  7 A B 


^*  B:ki11  itrosture 
i*  H,  i*  B;  no  7.  B ! 
|*B,  ^■f;bry.hdwd.re)a‘ed. 


Ball:ll^t  B and  T 


•tract. ,bl^  fertility 
^*  B,  i*  B:falr  deeovp. 


P-Planted  on  old  leg-lending. 

P-foTverly  paatured. 

tUfinaae  ^ 6.0;  aprune  ^11  aphid  lajuiy. 

P-foraerly  cultlratcd. 
lA-foracrly  cultlratcd. 
ll>Cnder-dralnage  fair. 

K-foracrly  aultlrated;part  orehard. 

U-Dctcrioratcd  cite. 

B-Serere  coapotltlon  froa  alternate  ■paalec. 

H-Oood  agrieultural  cell. 

U-ltony  BS  chadod  out  by  ether  coniferc. 

P-8teep  couth  eact  oLepe,foracrIy  graced. 

P-Crownc  cloced;deBloanee  well  ezpreeced. 

U-Ooderctoeked,  alxed  BL  and  yellow  poplar. 
B-Bandoih-row  alzture,  on  cteep  couth  dope. 

B-XL  ccettered  anong  poor  VP, 

P-81i|htlr  Bottled  eubcoll. 

Ik-Only  a few  eeattered  IL  hare  eurrlred  eoapetltloni 
doalaated  by  VPla  the  alternate  rowe. 

U-Low  initial  •urriraltezeellest  aubeequent  growth. 
B-Altcrnaic  rowa  of  BP,  VP,  VA  and  BS. 

B-Sorrlral  Halted  to  edgee  of  alxed  plantation. 
P-Barrow  atrip, cuppreeaed  by  adjolalag  SP, 

Hard  eonpaot  fubaoll,  foraerly  graced. 

P-foraerly  eultlTcted.graied.  lather  open  etand. 

P-Lcw  initial  currlral  (probably  frect);eerere  glace 
danage  (Bar.'39)mlajured  treee  aaklag  good  growth. 
H-Planted  In  plowed  eounter^wlee  fhrrwat. 

P-foraerly  eultlrated*  Bacal  erook  prerclcnt. 

B-fhllure  due  to  eoapetltlon  of  other  eealferc. 
P-Stand  not  yet  oleied. 

lUDndtrctocked  alxed  otandi  IL  and  yellow  poplar. 


Speclec  abbredatlonc;  Bed 


i*  L.  li*  H,  Lt.7.  nedlua 
to  hoary  brlare  A B,  - 
lt.hdwd.4BL  reproduction 

5.0  Lt.V  4 eoltlr.pousd 


- leaal  aeed  in  n border  row; etand  eoadltlonc  abeent. 

P-Bany  thrifty  indindoale.  but  etand  no  a whole  Ic  uader- 
otooked.  poor.  Occaclonal  cutting  for  ell  rigging. 

Borer  Injury. 

P-8aall  reanant  group;  henry  nut  erope. 


*Doainant.  codoalnant  and  open  grown  trees  only. 


*41te,  acotch.  pitch  & Jack  pines  HP,  VP.  SP.  PP  4 JP  reepeetlrely;  white  ach  VA;  Airopean  larch  IL;  Borway  cprac.  BS;  Japanece  larch  Jl,  northern  red 
iO;  blade  cherry  BC;  black  loouct  BL. 
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I 


Thunbergii 

Japanese  blade  pine  (PlmiBfKuhlenbcrgn)  5 Black  locust  planted  in  1860  on  the  Pox 

planted  in  1915  Polk  State  School,  Estate,  near  PoxUirg,  Pa. 

Polk,  Pa.  (See  Plot  #15). 


fig*  6 Scotch  pine  (left)  and  red  pine  (right)  in  very  poor  condition. Direct 
cause  undetermined;  small  hark  beetles  (Pityophthorus  so.),  aphis, 
and  secondary  fungi  present;  no  evldenee  of  injury  hy  parasitic  fungi 
or  spittle  hugs.  Fox  Estate  plantations,  near  Foxhurg,  Pa. 


Fig.  7 Average  diameter  of  white  pines  (left)  is  3»1  inches;  the.t  of  the 
red  pine  (right)  la  laches.  Planted  1S22,  Round-Top  Plant- 
ations, Polk,  Pa. 


yig,  8 Glaze- Damaged  Japanese  larch  bordering  open,  wind-swept  fields. 
UcCrelght  farm,  near  Reynoldsville,  Pa.  (See  Plot  #9). 


Tig.  9 Serere  localized  enowohrealcage  in  mixed  plantation  of  Scotch  pine 
and  shite  pine  on  Ouenter  farm  near  Coudersport,  Pa.  (See  Plots 
#39  and  #i«)) , 


.'■2 


I 


Tig,  10  An  excellent  plantation  of  Norway  spruce,  established  In  1919 
on  the  Bngle  farm  near  Beaver,  Pa,  (See  Plot  #11). 


Fig.  li 


Scotch  pine  (rl^t)  about  12  years  old,  on  severely  eroded  and  de- 
nuded  west  slope.  Larch  and  red  pine  (left)  only  partial  success. 

egetatlon  previously  killed  by  fumes  from  ore  furnaces  (fore- 
ground). Near  Sykesvllle.  Ps. 
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